We present a catalog of sequences of oligonucleotldes produced by Tl ribonuclease digestion of ^P-labeled amall-rlbosomal-snbunit RNA ("18S" rRNA) isolated from purified wheat embryo mitochondria. This catalog is compared to catalogs published for prokaryotic and chloroplaat 16S rRNAs and to preliminary results for wheat cytosol 18S rRNA. These comparisons indicate that: (1) wheat mitochondrial 18S rRNA is clearly prokaryotic in nature, showing significantly more sequence homology with 16S rRNAs than can be expected to arise by chance (p<0.000001); (2) shared oligonucleotide sequences Include an especially high proportion of those identified as conserved in the evolution of prokaryotic rRNAs; and (3) wheat embryo mitochondrial and cytosol 18S rRNAa retain no more, and perhaps less, than the minimum sequence homology detectable by this sensitive method. These results argue in favor of an endosymblotic origin for mitochondria.
k , and (6) wheat cytosol 18S rRHA. Numerals indicate number of copies of coincident sequences, (l) and (0) indicate that coincidence is not certain but very probable, or very improbable, respectively. For those vheat mitochondria! l8S oligonucleotides which (because of low specific activity) cannot now be completely sequenced, results of secondary and tertiary analyses are Indicated. It should be realized that comparisons of secondary and tertiary digestion products to those expected for (known) prokaryotic and chloroplast l6S rRNA-derived oligonucleotides of similar primary fingerprint position is usually sufficient to, exclude sequence coincidence. Instances in which coincidence is possible are indicated by '?'. A/C denotes A or C. Asterisk indicates modified nucleoside. The 'unsequenced' pentamer may be modified.
Sequence very probably, but not certainly, as indicated. 2 Sequence uncertain. Secondary and tertiary digestion products most consistent with sequence as indicated. Decisions on coincidence made as described above. 18S rRHA. Table 2 stnanarizes, for each ollgonucleotlde sire class (N£5) and for all size classes taken together, (1) the number of oligonucleotide sequence coincidences observed between wheat -mitochondrial 18S and each of the six RNAs to which it is compared, and (2) the (mean) number of sequence coincidences expected to arise by chance from any two RNAs of unrelated random sequence but similar sire. (Mean expectations for N~5 and N~6 were determined by a computerized Monte Carlo simulation (1000 trials), while those for N*7 Table 2 . 
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A summary of the number of sequence coincidences for oligonucleotides of size H=5 and greater between wheat mitochondrial 18S rRHA and each of the rRKAs for which data is presented in Table 1 . Where ranges are indicated, lower values include only coincidences of sequences indicated (in Table l ) as certain or very probable; higher values include, in addition, those oligonucleotides for which sequences coincidence is considered possible (denoted '?' in Table 1 ). Table 1 Of the 28 universal or conserved sequences comon to wheat mitochondrial 18S and E. ooli 16S rRNAs, 22 can be assigned unambiguous (unique) positions
In the primary sequence of the latter. Of these 22, more than two-thirds (15) appear in the 3'-»-enilnal one-half of the-molecule, and nearly one-third (7) are clustered in the most highly-conserved region Identified by Woese et al.
clustering of conserved sequences (especially In region 2) has been reported for chloroplast rRNAs **' 6 and, together, these results suggest that at least sorae of the functional constraints on rRNA structure are similar In prokaryotes and organelles.
The present demonstration of strong homology between mltochondrial and prokaryotic rRNAs and lack of homology between mltochondrial and cytosol rRNAs clearly supports the endosymbiont hypothesis for the origin of mitochondria.
It fails to prove It only insofar as it remains possible to argue that mltochondrial rRNAs are (In spite, somehow, of their demonstrable variability in sire and base composition) evolutionarily much more conservative than their cytosol homologs, and thus more similar to a common protoeukaryotic ancestor of both cytosol and mltochondrial rRNAs. Such arguments 9 ' 11 * 12 can be applied with equal force against any measure of homology between nuclear, mitochondrial, and prokaryotic gene products, and can only be overcome by the construction (with further data) of independent phylogenetic trees for mitochondria and nuclei which have different roots among the prokaryotea.
